Purification and molecular cloning of xylanases from the wood-feeding termite, Coptotermes formosanus Shiraki.
Coptotermes formosanus is one of the most destructive termites in the southern part of Japan as well as in the United States. Hemicellulose is a noncellulosic polysaccharide found in plant cell walls, and xylan is the major constituent of hemicellulose. Since hemicellulose prevents access of cellulolytic enzymes to cellulose, enzymatic hydrolysis of hemicellulose is beneficial for cellulose digestion. We purified three functional xylanases to homogeneity from C. formosanus for the first time. Elution profiles from the whole termite extract suggest that these three xylanases play major roles in xylan digestion in the gut of the termites. The corresponding cDNAs were successfully cloned based on the N-terminal amino acid sequences, encoding GHF11 xylanases. Reverse transcription-PCR using manipulated protozoan cells in the hindgut revealed that the corresponding genes were expressed in the symbiotic flagellate Holomastigotoides mirabile. These results suggest that the GHF11 xylanases that are produced by the symbiotic flagellates play a primary role in xylan degradation in C. formosanus.